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LETTERS TO THE EDITOR 
Effect of Angina Pectoris on Myocardial 
Protection in Patients With Reperfused 
Anterior Wall Myocardial Infarction: 
Retrospective Clinical Evidence of 
Preconditioning? 
In a recent issue of the Journal, Nakagawa et l. (1) reported that in 
patients with acute myocardial infarction, episodes of angina pectoris 
shortly before the onset of infarction preserve postischemic myocardial 
contractile function n reperfused myocardium. Because their patients 
with and without antecedent angina pectoris -<1 week from the onset 
of infarction had similar collateral vessels supplying the infarct-related 
artery and had similar t mes to reperfusion, they concluded that the 
difference might be explained by the occurrence of ischemic precon- 
ditioning. 
In previous studies (2,3) we showed by coronary angiography and 
continuous ST segment electrocardiographic (ECG) monitoring that 
-40% of patients with a first Q wave myocardial infarction have 
spontaneous intermittency of corona~, occlusion after its onset, before 
the administration of thrombolytic treatment. Furthermore, a large 
proportion of these patients had preinfarction angina. It is of interest, 
therefore, that two of the patients evaluated by Nakagawa et al. with 
angina -<1 week before the onset of infarction had ECG evidence of 
transient occlusion of a coronary artery during an anginal attack. It is 
possible that the majority f the patients studied by Nakagawa et al. 
with angina -<1 week before myocardial infarction had transient 
infarct-related coronary artery occlusion progressing, after the clinical 
onset of acute myocardial infarction but before treatment, to longer 
periods of occlusion with intermittent patency. The reperfusion asso- 
ciated with transient spontaneous patency may havesalvaged myocar- 
dium by providing oxygen to the jeopardized ischemic region (3). 
Additional protection may have been provided byischemic precondi- 
tioning consequent to the intermittent occlusion of the infarct-related 
artery. This phenomenon of spontaneous intermittent occlusion and 
reperfusion may also underlie the association between lat  patency of 
an infarct-related coronary artery and a more favorable prognosis (4), 
those with late patency comprising a subset in which early intermit- 
tency of occlusion was prominent. 
The consequences of spontaneous intermittent occlusion and 
reperfusion are likely to depend on its timing, frequency and duration. 
It seems reasonable to suppose that if coronary reopening occurs early 
and is frequent or long lasting, the myocardial protection will be 
greater (5). 
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Reply 
We thank Haider and Davies for their interest in our report (1). In our 
study, we demonstrated that episodes of antecedent angina occurring 
shortly before the onset of acute myocardial infarction may preserve 
myocardial contractile function in patients with reperfusion despite 
Jess support of collateral flow (1). This observation can be regarded as 
clinical evidence of "preconditioning." However, we agree that spon- 
taneous intermittent coronary occlusion and reperfusion may occur 
even after the onset of acute myocardial infarction and may exert 
additional beneficial effects on myocardial salvage after coronary 
reperfusion (2). If intermittent reperfusion i  btained after the onset 
of acute myocardial infarction, the evolution of my cardial necrosis 
would be delayed, and a favorable functional outcome might be 
expected after coronary reperfusion. As Haider and Davies point out, 
episodes of antecedent angina shortly before the onset of acute
myocardial infarction may be caused by transient coronary artery 
occlusion, and similar intermittent occlusion and reperfusion may 
occur even after the onset of acute myocardial infarction in patients 
with antecedent angina. Therefore, additional protection may be 
provided by intermittent occlusion of the infarct-related artery in such 
patients. In this sense, not only antecedent angina shortly before, but 
also intermittent coronary occlusion after the onset of, acute myocar- 
dial infarction should be considered as factors that provide myocardial 
protection. 
We are also interested in the possibility of occlusion with intermit- 
tent patency of the infarct-related artery. To noninvasively assess the 
patency of the infarct-related artery,, we studied the early temporal 
changes in severity of chest pain (or symptoms related to acute 
myocardial infarction) after the onset of acu e myocardial infarction 
because we hypothesized that transient coronary reperfusion may 
attenuate chest complaints. It is difficult o serially record electrocar- 
diograms (ECGs) immediately after symptom onset in the clinical 
setting. Early temporal changes in chest complaints after symptom 
onset were evident in 73 of 84 study patients. Although 66 patients 
(90%) had continuous chest pain until achievement of coronary 
reperfusion, the other 7 (10%) had single or multiple episodes of 
regression of chest pain before acute coronary angiography. These 
episodes of chest pain regression were most frequently observed in 
patients with angina occurring <-7 days before acute myocardial 
infarction (4 [18%] of 22 patients; sudden onset i  2 [7%] of 30; angina 
>7 days before acute myocardial infarction in 1 [5%] of21). Improve- 
ment of [eft ventricular function wasgreater in patients with episodes 
of chest pain regression than in those with persistent chest pain (left 
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ventricular ejection fraction at 1 month, 58% vs.42%, p < 0.05). 
Therefore, these data are in greement with the results of Haider and 
Davies; intermittent occlusion and reperfusion are likely to occur in 
patients with angina occurring -<7 days before acute myocardial 
infarction, although the frequency of this phenomenon i our study 
was much lower than their observation (40%). 
However, several issues need to be addressed (e.g., ECG findings 
and cardiac symptoms) in evaluating occlusion and reperfusion of the 
infarct-related artery by noninvasive approaches: 1) ST segment 
elevation isaffected by several factors, such as degree of stenosis of the 
infarct-related artery, cardiac demand, xpansion of the infarcted 
segment and collateral flow; 2) silent myocardial ischemia may actually 
occur in patients; 3) it is difficult o estimate duration of occlusion and 
reperfusion with the present approach; 4) it is also difficult o elucidate 
which intermittent reperfusion has beneficial ff cts on protection 
against ischemic damage. Even though transient reperfusion was 
achieved after 3 to 4 h of occlusion, progression of myocardial necrosis 
might not be prevented. It follows that we did not consider the concept 
of spontaneous intermittent reperfusion in our study. 
In our study, only 30% of the improvement i  left ventricular 
function after coronary reperfusion could be explained by precondi- 
tioning, collateral vessels, time from onset of acute myocardial infarc- 
tion to reperfusion and so on. Therefore, other unknown factors 
probably contribute to the beneficial effect of coronary reperfusion, 
such as spontaneous intermittent reperfusion, silent episodes of ante- 
cedent angina, nonvisualized collateralization on cor ary angiogra- 
phy and cardiac demand after onset of acute myocardial infarction. 
Further studies are required to elucidate the contribution of these 
factors to myocardial protection. 
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CORRECTION 
Dagianti A, Penco M, Agari L, et al. Stress echocardiography: 
comparison of exercise, dipyridamole and dobutamine in de- 
tecting and predicting the extent of coronary artery, disease. J 
Am Coll Cardiol 1995;26:18-25. 
On page 19, second column, the dosage of dobutamine is 
reported incorrectly. The actual dosage was 5 ~g/kg to a 
maximum of 40 ~g/kg. The authors regret he error. 
